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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a light source emitting light 
extremely close 

to parallel by two-dimensionally arranging plural pieces of light 
emission 

elements of red or green or blue on a substrate and subjecting the light 
from 

the light emission elements to parallel convergion with an optical 
element. 

SOLUTION: The light source 20a is constituted so that a red light 
emitting 

diode 21 R, a green light emitting diode 21G and a blue light emitting 
diode 21 B 

as the light emission element are arranged two-dimensionally on an 
insulative 

substrate 22. A micro-lens array 23a as the optical element is also 
mounted 

thereon with the arrangement of these light emitting diodes 21. This 



04/19/2001, EAST Version: 1.02.0008 



micro-lens array 23a is constituted so as to emit tlie ligiit at different 
angles 

according to respective color components. Tlie light outgoing from the 
light 

emission points of the light emitting diodes 21 are made parallel 
luminous flux 

at the prescribed angle by the micro-lens array 23a, and lighting light 
with a 

small dispersed angle and the angles according to respective color 
components 

is obtained. The heat from the light emitting diodes 21 is radiated 
from a 

heat sink 24 loaded on the rear surface of the substrate 22. 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The light source for LCDs characterized by carrying out the parallel convergence of the light from the light emitting 
device in the optical element arranged in the front face of a light emitting device while two or more red or green or blue light 
emitting devices are arranged two-dimensional on a substrate. 

[Claim 2] The light source for LCDs characterized by carrying out the parallel convergence of the light from the light emitting 
device in the optical element arranged in the front face of a light emitting device while two or more red, green, and blue hght 
emitting devices are arranged two-dimensional at random on a substrate. 

[Claim 3] The light source for LCDs characterized by carrying out the outgoing radiation of the light from each light emitting 
device at the angle which is different in the optical element arranged in the front face of a light emitting device according to each 
color component while two or more red, green, and blue light emitting devices are arranged two-dimensional on a substrate. 
[Claim 4] The display panel for red which modulates a red picture image, and the light source given in the claim 1 which 
irradiates red light at this display panel for red, The display panel for green which modulates a green picture image, and the light 
source given in the claim 1 which irradiates green light at this display panel for green, Electrochromatic display display which 
comes to prepare the light source of a publication, and an optical means to conq)ound the picture light which penetrated each 
aforementioned display panel for the claim 1 which irradiates a blue glow at the display panel for blue which modulates a blue 
picture image, and this display panel for blue. 

[Claim 5] The light source given in the claim 1 which carries out the outgoing radiation of the red light, and the light source 
given in the claim 1 which carries out the outgoing radiation of the green light, The color synthesis means which carries out an 
outgoing radiation at the angle which confounds the light from the light source of a pubhcation, and the three aforementioned 
light sources to the claim 1 which carries out the outgoing radiation of the blue glow, and is different according to each color 
con^onent, Electrochromatic display display which comes to have the micro-lens array on which each color component is 
converged, and the liquid crystal panel which has the pixel section corresponding to the color component which converges by 
this micro-lens array. 

[Claim 6] Electrochromatic display display which comes to have the light source to which the outgoing radiation of the light 
from each light emitting device is carried out at the angle which is different in the optical element arranged in the front face of a 
light emitting device according to each color component while two or more red, green, and blue light emitting devices are 
arranged two-dimensional on a substrate, the micro-lens array on which each color conqjonent is converged, and the liquid 
crystal panel which has the pixel section corresponding to the color con^onent which converges by this micro-lens array. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] This invention is used for **** type electrochromatic display display etc., and 

relates to the light source for [ suitable ] LCDs, and the electrochromatic display display using the light source. 

[0002] 

[Prior art] Drawing 8 is the outline block diagram having shown the intemal structure of the **** type electrochromatic display 
display which ****s a color picture on the screen. As shown in drawing 8 , the outgoing radiation of the white light is carried out 
from die Hght source 1, and, as for this **** type electrochromatic display display, this light is divided into three optical paths, 
the object for red, the object for green, and the object for blue, by the dichroic mirrors 2 and 3 of two sheets. On each optical 
path, liquid crystal panels 4, 5, and 6 are arranged, and the picture light of each panels 4 and 5, the red (R) obtained by light 
passing through the picture image top formed on six, green (G), and blue (B) is collected on one outgoing-radiation optical path 
by the mirrors 7 and 8 of two sheets, and the dichroic mirrors 9 and 10 of two sheets. Thereby, the superposition of a red picture 
image, a green picture image, and a blue picture image is made, and the color picture formed of this superposition is projected on 
the screen 12 through the **** lens 11. 
[0003] 

[Object of the Invention] In the above-mentioned conventional **** type electrochromatic display display, as shown in drawing 
9 , what combined lamp la and reflector lb, such as a metal halide lamp and a xenon lamp, as light source 1 is used. 
[0004] By the way, although **** type electrochromatic display display is constituted so that a liquid crystal panel 4 (5, 6) may 
be irradiated, using light of the light source 1 as parallel light, if it is in lan^ la, such as the conventional metal halide lamp and 
a xenon lamp, there is arc length before and after 2mm, and light spreads with the flare angle of 6 - 8 times in the present 
condition in proportion to this arc length. 

[0005] However, when the light from the light source 1 spread, there were problems, such as becoming the cause of a color gap 
or color nonimiformity. Furthermore, there was also a problem that the utilization factor of the hght including the **** lens 1 1 
fell. 

[0006] Moreover, the parallel light source for LCDs which used the hologram light filter for the publication-number 190095 
eight to ] official report (IPC:G02F 1/1335) is proposed. This light source consists of the white minute primary light source 
arranged at the focus or its axial off-position of a minute focusing lens array and each microlens, and an almost parallel light 
which carries out incidence to a LCD is generated. 

[0007] However, the above-mentioned hght source is the white light, in order to use for electrochromatic display display, needs 
to divide the white light into the three primary colors of red, green, and blue by the hologram light filter etc., and has the 
difficulty that parts mark increase. Moreover, since the white light was divided into the light of three colors, the light given to a 
LCD is 1/3 of the light by which the outgoing radiation was carried out firom the light source, and there was a limitation also in 
high brightness-ization. 

[0008] It sets it as the purpose to offer the light source for LCDs which makes this invention what was made in view of the 

conventional trouble mentioned above, and carries out the outgoing radiation of the parallel very near light. 

[0009] Moreover, this invention raises the utilization factor of the light from the light source, and aims at offering the 

electrochromatic display display which can attain high brightness-ization. 

[0010] 

[The means for solving a technical problem] The light source of this invention is characterized by carrying out the parallel 
convergence of the light from the light emitting device in the optical element arranged in the front face of a light emitting device 
while it arranges two or more red or green or blue light emitting devices two-dimensional on a substrate. 

[00 11] Moreover, the light source of this invention is characterized by carrying out the parallel convergence of the hght from the 
hght emitting device in the optical element arranged in the front face of a light emitting device while it arranges two or more red, 
green, and blue light emitting devices two-dimensional at random on a substrate. 

[0012] Furthermore, the light source of this invention is characterized by carrying out the outgoing radiation of the light from 
each light emitting device at the angle which is different in the optical element arranged in the front face of a light emitting 
device according to each color component while it arranges two or more red, green, and blue light emitting devices 
two-dimensional on a substrate. 

[0013] Its use luminous efficacy of light improves while it can make a distributed angle small and can obtain an parallel very 
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" near lighting light by arranging an optical element in the front face, since the light emitting device which consists of light 
emitting diode etc. is the point light source which can perform a uniform display in the large color-reproduction domain. 
[0014] Moreover, the display panel for red to which this invention modulates a red picture image and the light source given in 
the above which irradiates red light at this display panel for red, The display panel for green which modulates a green picture 
image, and the light source given in the above which irradiates green light at this display panel for green, It comes to prepare the 
light source of a publication, and an optical means to compound the picture light which penetrated each aforementioned display 
panel for the above which irradiates a blue glow at the display panel for blue which modulates a blue picture image, and this 
display panel for blue. 

[0015] While an parallel very near lighting light can be given to each display panel and a color gap and color nonimiformity can 
be canceled by using the above-mentioned light source as light source of red, green, and blue, respectively, the utilization factor 
of light inq)roves. Moreover, since light can be given to a direct presentation panel, a loss of the light by the optical separation 
means etc. can be abolished, and the electrochromatic display display with the still high utilization factor of light can be offered. 
[0016] Moreover, the light source given in the above whose electrochromatic display display of this invention carries out the 
outgoing radiation of the red light, The light source given in the above which carries out the outgoing radiation of the green light, 
and the light source given in the above which carries out the outgoing radiation of the blue glow, The light from the three 
aforementioned light sources is compounded, and it comes to have the color synthesis means which carries out an outgoing 
radiation at an angle different according to each color component, the micro-lens array on which each color component is 
converged, and the liquid crystal panel which has the pixel section corresponding to the color component which converges by 
this micro-lens array. 

[0017] Moreover, the electrochromatic display display of this invention comes to have the light source to which the outgoing 
radiation of the light from each light emitting device is carried out at the angle which is different in the optical element arranged 
in the front face of a light emitting device according to each color component, the micro-lens array on which each color 
con:^)onent is converged, and the liquid crystal panel which has the pixel section corresponding to the color component which 
converges by this micro-lens array while it arranges two or more red, green, and blue light emitting devices two-dimensional on a 
substrate. 

[0018] In the above-mentioned electrochromatic display display, the liquid crystal panel of one sheet can perform a color 

display. 

[0019] 

[Gestalt of implementation of invention] Hereafter, this invention is explained based on drawing showing the gestalt of the 
enforcement. The oudine plan and drawing 2 which show the light source which drawing 1 requires for the gestalt of 
implementation of the 1st of this invention are this outline side elevation, 

[0020] As shown in drawing, the light source 20 of this invention is arranged two-dimensional [ the light emitting diode 21 as 
two or more light emitting devices ] on the insulating substrate 22. And it doubles with arrangement of this light emitting diode 
21, and is equipped with the micro-lens array 23 as an optical element. Each light emitting diode 21 is the point light source 
which can perform a uniform display in the color-reproduction domain, when light by which the outgoing radiation was carried 
out from the point of light emitting diode 21 emitting light is formed into the parallel flux of light by the micro-lens array 23, a 
distributed angle becomes small and an parallel very near lighting light is obtained. 

[0021] Moreover, the rear face of the insulating substrate 21 is equipped with the heat sink 24, and it is constituted so that heat 
may be radiated from this heat sink 24 in the heat of light emitting diode 21 . 

[0022] What is necessary is just to arrange the hght emitting diode 2 1 of 1 000- 1 500 two-dimensional by about 1 mm pitch grade 
on the 30mmx about 40mm insulating substrate 22, in using the above-mentioned light source 20 as about [ metal ****** id 
lamp 200W ] lighting light which irradiates the liquid crystal panel of 2 inches. 

[0023] In using the above-mentioned light soiirce 20 for the **** type electrochromatic display display of 3 plate type As light 
source which the liquid crystal panel with which a green picture image is displayed in what has arranged red light emitting diode 
two-dimensional as light source which the liquid crystal panel with which a red picture image is displayed is made to irradiate is 
made to irradiate It is good to prepare, respectively what has arranged blue light emitting diode two-dimensional as light source 
which the liquid crystal panel with which a blue picture image is displayed in what has arranged green light emitting diode 
two-dimensional is made to irradiate. 

[0024] Drawing 3 is the oudine side elevation showing the light source concerning the gestalt of implementation of the 2nd of 
this invention. 

[0025] As shown in drawing 3 , light source 20a of this invention is arranged two-dimensional [ red light emitting diode 21R as a 
light emitting device, green light emitting diode 21 G, and blue light emitting diode 2 IB ] on the insulating substrate 22. And it 
doubles with arrangement of these light emitting diodes 21R, 21G, and 2 IB, and is equipped with micro-lens array 23a as an 
optical element. This micro-lens array 23a is constituted so that the outgoing radiation of the light may be carried out at an angle 
different according to each color component. Each color light emitting diodes 21R, 21G, and 21B are the point light sources 
which can perform a uniform display in the color-reproduction domain, and when light by which the outgoing radiation was 
carried out from the point of light emitting diodes 21R, 21G, and 2 IB emitting light is formed into the parallel flux of light by 
micro-lens array 23a at an angle of predetermined, the lighting light in which a distributed angle has an angle according to the 
color conq3onent small is obtained. 

[0026] Moreover, the rear face of the insulating substrate 22 is equipped with the heat sink 24, and it is constituted so that heat 
may be radiated from this heat sink 24 in the heat of light emitting diodes 21R, 21G, and 2 IB. 



2of4 



5/18/02 11:00 AM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLelje 



m [0027] What is necessary is just to arrange the light emitting diodes 21R, 21G, and 21B of 1000-1500 two-dimensional by about 
1mm pitch grade on the 30mmx about 40mm insulating substrate 22, in using the above-mentioned light source 20a as about 
metal ****** id hmp 200W ] lighting light which irradiates the liquid crystal panel of 2 inches. 

[0028] Drawing 4 is the outline plan showing the gestalt of implementation of the 3rd of this invention. It shifts the light emitting 
diode 21 (21 R, 21 G, 2 IB) of one line at a time a half-pitch every, and it is arranged, and the micro-lens array 23 (23a) consists 
of the gestalt of this enforcement in the shape of a tortoise shell. Thus, the nonuniformity of the light by periodicity can be 
reduced with constituting. 

[0029] In addition, what is necessary is to arrange red, blue, and the green light emitting diode 21 two-dimensional at random, 
and just to constitute so that a diffusion plate may be formed all over the micro-lens array 23 and red, green, and blue may be 
compounded in obtaining the white light source with the above-mentioned light source 20 of this invention. 
[0030] Next, the gestalt of enforcement of the **** type electrochromatic display display using the light source of this invention 
is explained according to drawing 5 . 

[0031] As shown in drawing 5 , red light emitting diode is arranged two-dimensional on an insulating substrate, and the light 
source 20 (R) which equipped with the micro-lens array on it is prepared. It equips with the liquid crystal panel 26 with which 
the picture image for red is displayed on this light source 20 (R). And the light by which the outgoing radiation was carried out 
from red light emitting diode, and the flux of light was carried out to parallel light by the micro-lens array passes through the 
picture image top formed on the liquid crystal panel 26, and is given to the die clo prism 27 as a red (R) picture light. 
[0032] Moreover, green light emitting diode is arranged two-dimensional on an insulating substrate, and the light source 20 (G) 
which equipped with the micro-lens array on it is prepared. It equips v^th the liquid crystal panel 25 with which the picture 
image for green is displayed on this light source 20 (G). And the light by which the outgoing radiation was carried out from 
green light emitting diode, and the flux of light was carried out to parallel light by the micro-lens array passes through the picture 
image top formed on the liquid crystal panel 25, and is given to the die clo prism 27 as a green (G) picture light. 
[0033] Furthermore, blue light emitting diode is arranged two-dimensional on an insulating substrate, and the light source 20 (B) 
which equipped with the micro-lens array on it is prepared. It equips with the liquid crystal panel 24 with which the picture 
image for green is displayed on this light source 20 (B). And an outgoing radiation is carried out from blue light emitting diode, 
and the light formed into parallel light by the micro-lens array passes through the picture image top formed on the Hquid crystal 
panel 24, and is given to tiie die clo prism 27 as a blue (B) picture light. 

[0034] The picture light of red (R), green (G), and blue (B) is collected on one outgoing-radiation optical path with a dichroic 
prism 27. Thereby, the superposition of a red picture image, a green picture image, and a blue picture image is made, and the 
color picture formed of this superposition is projected on the screen 12 through the **** lens 28. 

[0035] What is necessary is just to perform luminous intensity of each above-mentioned light source 20 (R), 20 (G), and 20 (B) 
by controlling the current given to light emitting diode, 

[0036] Next, the gestalt of other enforcement of the **** type electrochromatic display display using the light source of this 
invention is explained according to drawing 6 . 

[0037] As shown in drawing 6 , red light emitting diode is arranged two-dimensional on an insulating substrate, and the light 
source 20 (R) which equipped with the micro-lens array on it is prepared. And the light from the light source 20 (R) by which the 
outgoing radiation was carried out from red light emitting diode, and the flux of light was carried out to parallel light by the 
micro-lens array is given to dichroic mirror 30a and dichroic mirror 30b as a color synthesis means 30. Dichroic mirror 30a 
reflects a blue glow, and penetrates red light and green hght. Moreover, dichroic mirror 30b reflects red light, and has the 
property which penetrates green light and a blue glow. It is reflected by dichroic mirror 30b, and the red light by which the 
outgoing radiation was carried out from the light source 20 (R) is guided in the micro-lens array 3 1 orientation at an angle of 
predetermined. 

[0038] Moreover, green light emitting diode is arranged two-dimensional on an insulating substrate, and the light source 20 (G) 
which equipped with the micro-lens array on it is prepared. And an outgoing radiation is carried out from green light emitting 
diode, the flux of light is carried out to parallel light by the micro-lens array, and the light from the light source 20 (G) is given to 
the color synthesis means 30. The green light by which the outgoing radiation was carried out from the light source 20 (G) 
penetrates dichroic mirrors 30a and 30b, and is given to the micro-lens array 31. 

[0039] Furthermore, blue light emitting diode is arranged two-dimensional on an insulating substrate, and the light source 20 (B) 
which equipped with the micro-lens array on it is prepared. And an outgoing radiation is carried out from blue light emitting 
diode, and the light from the light source 20 (B) formed into parallel light by the micro-lens array is given to the color synthesis 
means 30. It is reflected by dichroic mirror 30a, and the blue glow by which the outgoing radiation was carried out from the light 
source 20 (B) is guided in the micro-lens array 3 1 orientation at an angle of predetermined. 

[0040] That is, the light by which the outgoing radiation was carried out from the light source 20 (R), 20 (G), and 20 (B) is 
condensed with the color synthesis means 30 which consists of the dichroic mirrors 30a and 30b of two sheets, and the angle of 
dichroic mirrors 30a and 30b is adjusted so that an outgoing radiation may be carried out to the micro-lens array 31 on the 
distributed square according to each color. 

[0041] The angles of the red light (R) in which the outgoing radiation was carried out by the color synthesis means 30, green 
light (G), and a blue glow (B) differ mutually, and each [ these ] color component converges on the position which is different 
from each other with the micro-lens array 31. The pixel section corresponding to the color component is formed in the position 
where a liquid crystal panel 32 converges by the micro-lens array 31, respectively. Therefore, in the red component which 
converged by the micro-lens array 3 1, the red (R) pixel section of a liquid crystal panel 32 and a green component pass along the 
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A green (G) pixel section of a liquid crystal panel 32, and a blue component passes along the blue (B) pixel section of a liquid 
crystal panel 32. And each pixel section of these liquid crystal panels 32 is passed, and it is expanded by the projector lens which 
the picture modulated and formed with the liquid crystal panel 32 does not illustrate, and is projected on the screen. 
[0042] The gestalt of the enforcement of further others of the **** type electrochromatic display display using the light source of 
this invention is explained according to drawing 7 . 

[0043] Light source 20a shown in drawing 3 is used for the **** type electrochromatic display display shown in drawing 7 . As 
mentioned above, the outgoing radiation of each light by which the outgoing radiation was carried out from red light emitting 
diode 21 R, green light emitting diode 21G, and blue light emitting diode 2 IB of light source 20a is carried out toward the 
micro-lens array 31 prepared in the front face of a liquid crystal panel 31 at the angle which changes with micro-lens array 23a 
according to each color component. The angles of the red light (R) by which the outgoing radiation was carried out from 
micro-lens array 23a, green light (G), and a blue glow (B) differ mutually, and each [ these ] color conqjonent converges on the 
position which is different from each other with the micro-lens array 3 1. As mentioned above, the pixel section corresponding to 
the color con:q)onent is formed in the position where a liquid crystal panel 32 converges by the micro-lens array 31, respectively. 
Therefore, in the red component which converged by the micro-lens array 3 1 , the red (R) pixel section of a liquid crystal panel 
32 and a green component pass along the green (G) pixel section of a liquid crystal panel 32, and a blue component passes along 
the blue (B) pixel section of a liquid crystal panel 32. And each pixel section of these liquid crystal panels 32 is passed, and it is 
expanded by the projector lens which the picture modulated and formed with the liquid crystal panel 32 does not illustrate, and is 
projected on the screen. 

[0044] In addition, in the above-mentioned gestalt of enforcement, although light emitting diode was used as a light emitting 
device, other light emitting devices, such as organic or inorganic EL (electroluminescence), and semiconductor laser, can also be 
used. 

[0045] Moreover, in the above-mentioned gestalt of enforcement, although the **** type electrochromatic display display using 
the liquid crystal panel as a display panel was explained, it is applicable also to the **** type display using the specular 
reflection type modulator (DMD) which comes to arrange two or more minute mirror-plane elements as a display panel besides a 
LCD. 
[0046] 

[Effect of the invention] It can raise the use limiinous efficacy of light while it can make a distributed angle small and can obtain 
an parallel very near lighting light by arranging an optical element in the front face, since the light emitting device which consists 
of the light emitting diode used for the light source for LCDs of this invention as explained above is the point light source which 
can perform a uniform display in the large color-reproduction domain. 

[0047] Moreover, its utilization factor of light improves while the electrochromatic display display using the light source of this 
invention can give an parallel very near lighting light to each display panel and can cancel a color gap and color nonuniformity. 
Moreover, since the light of red, green, and blue can be given to a direct presentation panel, respectively, a loss of the light by 
the optical separation means etc. can be abolished, and the high electroclu-oniatic display display of the utilization factor of light 
can be offered. 



[Translation done.] 
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